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[Mil] mm, ««lttc«Httl«MM-ft 
h i— ft* k i«Ofc0ft to**WW fc *» 6 * * #®&& 

» h-f-»mmt 3 %w.MHr u 

H--*fi£*©HMtoi*. ML*2/A£ 1 2 SW^&Jgh 

®JSX kft&Wtimte%<Dx%K.&BtS%$b%&£Y 
i UT, X*(2/3) fcY*J!lA*a6lt»lC-ft|El»Lfc 

'&btnt h+-m®ifc*ft±\zm?tzmxuk, 
[xueigM&nK] 

(0 0 0 1] 

&m mvm &tmt£ 7 a** 9 -iwi ©if «tift 

[00 0 2] 

®t>©*»^S-rt$WMWNi:, *wh+H£<nry* 
s«tt, *?*sft> te*tt. ^y-sv^ttfc**vc^» 

KM**' A< siJi^jgiJ TsTffiT'fc 5 C t b**XSte 
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[00 0 3] £(9J:9ftnatrftV1-ftaklc, hf— © 
w ttaft»«1-e*aK»M¥l-l 3 3 0 6 5* 2-1 
61466, 2-100059, 3 - 2 2 9 2 6 5"£& 

«), H— fclUttafeftJHBee? 
*S#feWMMB5 2— 3 8 04*&«), 7y^^C0}gs 
!KftSSrl®«1-5*«fe(#^3-2 6 0 6 5 9 < 3- 
1 2 2 6 6 0*^ft)«*Sftft$j|vC^&. liS^JttJte 

40HP^m«>&ff3l&*%iK1-*J:&JM!l K-t— 
[0 0 0 4] *bfc7A'#^-««0*Al±-«!ftKe 

I0005] fe^a*r6j±«?fc», h7—rt«steBt^FJ 

^iSJrtctS7<:$*, K»*HTlc*N*Tl±*#fe 

«f**^y» KKtt«rt«ft«ftttTU**i:V^7ll8 
so [0 0 0 6] ^ft&«rtt»t«BK'C^ttWhlfflO&?- 
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tt« Srisr rant a>*. 

[000 71 ttSmffl±&tttto8ftft#tt0ff&&& 
tttt#tt*&JVCVtft, «W«B60-1S6?66*4MM Z<T> 

[0008] JfcK:«*tt7*A'7 r *BMl2f* Kt 
»HW6-72797*4&S) r*A-7 7»«ft^# 

(ft*I*»3C« «18*. »3*. 303—307(1992)) Lfr 
[0 0 0 9] **ttK-Cf?>'fl:*|fctt«tff5fc, ft 

ttK43^"Ctt+» , c4< , SKUKBtft (saw 

* 5, 
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[00 10] i*l60Mfflft#8ltrSfc»te, f9Ba¥6- 
96429&«, #BflJ|«6-102699^«i, WWft-MUN*? 

J»*ttJS-TS*W*36S*VC^5. Sfcft&B 5 ? 6-5156 
1, ®0B¥6-2O8242, ttHTO-250442tF'?|i, 4#%Off 

[00 11] 

*>> *36^wg«li, Kt- ©«tt> ffStts 9» 

20 ft, «9tt«A«F-c. sw±^9. mmmm± 

fe3, 

[0 0 1 2] 

«■ s ^ A46M?Hoft#4Mi fc* a l . fommi 

[0 0 13] B|)*>, *?8M«07^*7-ffl»«»filS« 

1*««*«S«rYfcUT. X"<2/3)*YftJMMr«*fi£ 
6B*©5c*eofBBMRfflrtS0. 4fiJlJf?fc5rt, «WR 

» [0014] ttEBHWtfftgUM K-^-ta^T, ^.815 
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jWBfcLTtt» ^y*, f-^^r, r/wsf-, sMfc*!> 

Tio(OH) 2 ro-#*> u< li£ftfrS'9&'ft4*fc5#frt 

x^e>n5JtS2. 8-3. 6©^^ i/fbMbamwfefrfi. 

[00 15] Sfc. IM(f#JifcL-Ctt. sKyxX77U# 
#*K»^feft, lKS*l4LTtt8O~i2 0T:©a 

(0 0 161 iS*^2fcfa«©*3EMWlS«m*«r 
14, $iW±fcJ^&#J£r5««$$X®i, ffttft 

SSSfclSKl, ftf2BUfc#38$©7/U;fr7-ffltfr 

I o o 1 7] *an© h-* — i*. mM*3%si±ft* 

^■CtMH«f < Sfffft 5 J: 5 fcfc 0 » Vtt&ML "2/ 

4SrB»Jtr5rtiW»rtetftofc. Sfc, hi— &*© 
4*©5E*tjaH1-6J536«ff*Yi:L.-C, X*(2/3)t 

©/<9 7 3 < 1"5 £ t #t?# , iffiV>i|g^3gi^i&jS 
[0 0 18] fflMHffiMfc L/Ofc 

S2.8-3. 6(0 f-j? Wt£&£ffiV s $w tttftSRlS^© 

tt»ft©tt*W/< 7 y * ttt* 3* a© ic »#te*s»-e 

[0 01 9] 



(4) 

*tf. HEl^-OWKiMfcML * 2/Att, ML * 2 
/A-(ft*ft)2* * + 1 0 0/(Hm*4)?ft-g$ 
il, Sfitcoi&^-ML " 2/A=l 0 Obtti. ML "2 
/A & 1 2 5 ht-m&>tt®fe%&b LT h 

7~Wfc£3<fc$8i$t& (Nikon Microphot-FXA) a>&250 
fg©iS&£II&A¥flrKi£ <LUZEmi(«s)=. ^1) Kl» 
10 t) 54*M L * 2 /A L, fc. 

10 0 2 0] J^KLffi^ fcftS tti***E|fc;£ 

mmm, »ib«i«w* if ft*f 

[o 0.2. D.ttA^iL5tt9«SJ: L.ri±,_**i'>',. .. 

/K7;? y/u®7s^,y y/uK^f-yu,^^^ y 
^»x?/i/ ( ^ ^ ^ y /w^y^/i', * ^ if' y Kfs^ 

s/i'ir ]»>^0)|tatt***>6v^#a*#*«|*f 5 
i i *s T?£ , 1» lifts W*»3&«fJIS tL"CI±,#yx^u 

v^rw-rv y a<$£7 as* x?uy - 

>^7fr*/\'#;&&fc^?\/V-79 y n - 
h y ^*fi-&* s ^ f - y - r?9 i^x y ^S-g-fl! f - v 
yi®*fi^^,iK y y y» f 

SB,->y='y«j)B,^y7 5 k. *tfew^ 
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tt*^>Ky«t *±*ft*flfc^fc UftSHf-frttJ: 944 

y v.* TA>mmm$. i < m% * t s . 

[00 2 2] jrawe^*h,6#yas*5'yUffefcL 

=>-/K 1. 3-y^^3h-/W, 1, 

-/U, 2, S^y^-VK ^ifl/^ya-*, w 

MJo-f-Uy/y 1, s-T^y-y^-zK 

l, e—"***^*— ^^yf-yu^y^-yi/, 

kf^7*y-/U— Aaif-l'V^-^f-'f KftAtt, **7 

Kfc, S^o^ty hy#;t/#yih 2, 5. 7-7" 
7*yy i> y #A"#ysfc, i, 2, 4--7-7* vy i-y m 
fi/mty&i, 2, 6^f->j« y*/ntfyKfc, i, 3 

¥J$#^fi2000~6000,Si;¥$#^fi80QO~l50000,K 
[00 2 3] hi— <0%G$)kLXtt> W*9<<hs 

— , >fwv^?o!) K, 79xii/Tz.V7'n'— , 
v5*^ !/->":«•*? y-K 7^7y^, a 
-X-<y#/K C. I. f^* y 1- • l/y K48:l, C. I. f ^ 

y J, . i/y K122, C, I. yhU? K57U, C. 
I. try^y h ■ -f.xn*-97, C.I. if? t> h • -fan — 
17, C. I. y h - 7Vu-15:l. C. I. tf ^ y b • y 

[0 0 2 4] hi— {mmmtttzzk* « 

#»Wte«v^ii6!?y^^t LTtt. &«J:7ft7:y 
**j9W6*lS. /•?7 7-fyi7 3'^7;XtJ t -to^ 
#, •^^a^y^yypj';? twssiMfc..* 
y^yyy^^ao'^©^^ 7-f j/V*- hn?-> 
»!7y^^Jltf*0»*#, sK!>^y7-f y!7y^Xft 

y97j»a**tr#«f. i© 
tele, ttaWfcLT, 7/ua-vK JiJjSfift, lftJ57y 
<7*, y 9 7, ®Mo~&y y$ x-T.TfrVy so 
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[0 0 2 5] •SflfcL.TPya'XtBuatM', •£© 
<RM£t l*-CSt*tt*fillltfflH-fc J: 9 SBESiiSD S C A 

S. .£9#£L<J±6 O^JrCfcS. 5 0lCfc9ftlr* 

■C, ftftim #x*nvh^77#J?J$4> 

[0 0 2 6] I7y^7itt8 0~1 2 0"C(0?fig$£ffl-?$ 

nu s.-^ sim^i-aoo-b^^rx^iiiaii 

^fe5'bcoass*L< ) *9#*L<Mti~i o o-ty 
"C5lsSST?l±17y ^x^fcja^^ffi-ft, B7*b 
WtUfc9i-5. i20ti&^x.4®-&|j:ft, 17^^^© 

fo5„ VyifMthi— *fc3 0Sft%©a4-e^*$ 
i£5 . J: 9 #2 U< 144 - 1 0fifi%S 

T7s»^^#!3Sft%J:9'>4^t, 

« 7f-^ »- K ( *• 7"" »^7t y f ft 5 

»«t«ftWjaw**3it»«Be*i«i7 y ^ ^ a* «* l 

■C, IHtflHl^jEttlc9JA-C*ft<ftfi?tttt^n* 

OHP«5«DH«oaWtt«sflSTtT, <*-TA/jea 
JK«tft-3tU47. 

[0 0 2 7] *»M»r*JW4 <tWteJ&CT 
mnff?R«r»DMl UX t> J: k ffnmR t u-c tt, & 

«»> ■y-yf l /i'Se©^ji^k^%i > ufcuy 

[00 2 8] *:j6Pj(C<effl-r5 h-f-St^tt-ZiKI'S-l 
hfcJ:t) J 7'('y<0J§^C»Ut: < h^*- tt 
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^i«Il:aiUf, 9£Bftoff9ia>Si'ttftlf|l«> 

[0029] *«wic*v»-c, v-t- n*m%mik 

*»*«flEtYiLT, X"(2/3)2:Y«:JKA«;a&CIK 
Ufc t $<DH-%>mwm&o>£yl%<r>mi!k 

^ /V-7t f - P T - 1 0 0 0 

U $ l o o o&w&^wf^&jGfcfiUfeilSEitS 
SC«rHttt1**Btett % X=0, Y-OOHmCOV^Ttt 

[0 0 30] ^astt^jftjfero&TcSroffisa^mji-r^ 

m*s »f«»ttOlfc»*** <fc-»TL* 3. 01(4. 

4 ^MMto*©7e$K£BtS*Sit3ffifcY * U 
X, X*(2/^)tY*J5ljiSt«:ii6BD||fc-ft0»L-fcfct 

i—n+ZTfitrfrVb*. S©«t*«riill#©*Bfi 

j>m-\cmLX^5ZktAt>fr<p1t. EI2IS, 

[0031] tt*ttJ^&o0Hltic&H-t$ftJtfI£X 
*rt»*^a*®5c*»afiH+5»att£E*Y t L 
T. XiYS-«^<&jiStti»fc-?fc|l|j»Lfci#<0, '> 
K < i 1 ttoM^Dffl&SQxXoftBBtilftjs o . 

ttttffl («T» Sft. i LIT, EWc 



/0 

[0 0 3 2] TVVKtS&fcSS^s:*,'!'*--? 
i«#+**fctrtr«re**. H— «**£]•*-» 

SO^^JI?JSrAPx.<cis&^iRL. *ott±BOJ:3J!e* 

[0 0 3 3] *5SW©b^- fctoV^T^WWt UTJllr* 
5. 'yV*. f-$x.7 s Mtfi/u's 

[0034] *KjR-©*HWBi: lt, aa»-eftais 

3-V^/Pt£JE$#T#&Jl$Jt£2.8~3.6© 

K^^yoSlfett, flttt<l>-tfls¥A#*ft'CStt$ 

5 4 TBO£E*#«Ha-«ll*. ^PStt© Ti0(0H) 2 # 

FeTi0 3 +2H 2 S04 -» FeS0 4 +TiOS04+2H20 
TiOS04+2H20 -» Ti0(0H)2+H2S0i 

SSSrffiT- L4eff &McAfllU. tiO(0HX2a»fl«Sfr5. 

T1CI4+H2O -+ Ti0Cl 2 +2HCl 
Ti0Cl 2 +2H2(5 — Ti0(0H)2+2HCl 
[0 0 3 5] *%W<Oft%iMk LXOmteT-fyfc&to 
l±> ±ft ItcW&XmCk 9 ^«S*V<&Ti0(0H) 2 t '>7 

>it$®kz®&&Tm<pkm> ftmatximzh 

aSiX 4 - a a tt 0 - 3 OM$CXh 9 , RI47K 

i^Bni^JA 7 >7^ h^?^ ^f-^hy> 

Y**S*S7V, *S**A>*J* \**t*/i/?iSi 
so 731 h^^j/jy, ^f/i/^Dx^-^f^ 
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/Ui?=.h*i/i/?y> 7*~i\<Y y x.YW/?y, V 
y^iv^Y^yy/yy, JV^J-frYV* Y*i/<y 

y > i»*W7^ ?ynt.$tt<k 

yufy. *'ffl'hy=-\>*'yi'?y* 4M'??>\>w 
* l*<yi/?y* TyfrYV* Y**y f y?y$T!h%<, 

[oo3 6] tftbowtostt. 

J;9aSaHRLll«^, -ffiWIitts TiO(OH) 2 ©100 
^&Ui'MLX, 1-25 OfiftifB-efcU, S?£L< 

[0 0 3 7] c«MMMcJ:*uK, SfcWCt »*jNJ*XS 
fc£ft*±. TiO (OH) 8 |C -V? yfcaWfcSftRlS; S 

i±, *©is#easi6i<, mfcis 

*AK»U JBaflFftW'*' ywtMc#u»60~70»*-c 
»3©»*>p-e6. ±ot» i^wfrtw ©*««■?]♦ 

aicj:5>Mt^yte#L. **<eMH-$ 

m£lT, #*L<ttl0nir~70nnro<]8BH©i©T»fc5 o 
(0 0 3 8] r ©*«B*t6ftjl#©IWkf ^^0*HBX 

stjtiwste, tejKte-ett, Tio(oH) 2 *ftfc«. a 

ft. 6***9 8 U »^T»^^T, 

ftAx«T*iim«n«iRic % TiH±«ift^ 
n-c^5!», r©®&*i&&?ST-$&$itr$r.ti* 

»tt*#5£fcttT*S1\ »C, t©Bftttlc&B1-* 
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5. 

[0039] Sfc % f6&eattlcj:ft*'9>'ft6«fca 

HRfct'?>'fc*»»ft**lnS*6*KJ:0, «f<tt 
W4fil^i6«9*1-5i4«, LT 16 

-2W©«KfflST*©^ttfiafPl-5filRl*!S)5. r© 
^VflS-Mfefc LTiFUB©*?^ j/7"y >^3J 

5»*u4nHtt»tia», *«4*y7'y>'^ r fflpi±©]so6te 

t'<T*WT#»V"W'lcii»<, iff]. MfefcJ: 
[0 0 4 0] ftfc$**fcJ:$K. MfsftJiLT. Wc* 

i4*«T»*-C#*US £©fcfe*8«»tW-©BET 
2 0 !>>5> 2 5 0 m 2 /6©«SBS?fe*Uf®* © 
£E&S$ftfcfc©#£ffl*T1lg-e3s>»>, &<K20*>&10 
0m2/fOt©*<J:9#*LV\ 2 Om2/g5*i*0*&£|± 
H— ©iffilftttdM&T-f S^lc j: &pmtr L*? 
t<> tits ©ft*A«*»<40JJt<, K*- 

45, .2S0m.2/«<rejt««^ v j£9ttMfc LX©»*St 

[004 1] h -f- fcSSJDP # K<5 *&S*^«fil4 h 
^— 10OSSSB(CMUT0.1-5.0fifiS5, J:!)$f-£U< 
ttO. 2~2, Offifl^-e&S,, 0. lSftSP^jiSOffi-g-ttilE? 

JKH445. Sfcgf&faftCT. ttffitttt^X^Srffitt 
[0 0 4 2] *3§?H<9 ht-5:2|^Mk: 
CMPStt4<, ^(P©*+y7«r^5WT»*6. 

3-b+*y7te«^6*i««WMI-^ by yt*m 
flgiUTfi, 4?y^^i^>. /Kyrahvy. #y^^ 
yy, tfi)T# y n- h y^, spy tr^vrirf 1 — h, 
sKy tr-^r/wa-zK #y ^-/u^y-ryu, ^yjg 
{fctr-/K #y tr-/M/u/</-/u, *!) t^i-f 
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n, ^yj/^7^2y«t», *yr«, 75 raw. 

COTttfcl^. 

[00 4 3] *fc*r!»^»«»i:L.Ttt» «, -s">" 

m%**y*rZttv&mz.m&tz>x7y-&s *+y 

(0 0 4 4] 

[Sttfcft] BUT, £ttffllcJ:!!>*#H*£&lcA4mic 

5 , rSCJ ttlT^T rSfiftJ 5, Jf^fCffl * 

IMKtfya^f/U 9 2^ 

^/^/-^>6»#6.^fciSift^yx^T/l': Tg«6 4"C, Mn«3, 5 00 
, Mw=3 5, 0 0 0, BMi=l 1. *Kffi=2 4) 
i/7^tm (C. I. tr^^h -7>-l 5 : 3) 38$ 

(»&&BB#fflg6 0 , C • 12 0'Cfc*JltS»»»ei 00 c s) 
[0 0 4 7] ±Eftfi*«ra:4'* hA^^--CiB»L, *>8;£|Jfc£U ¥$&*a6.5* m©#&,ft£i§fc, 
HfeifcfcJijT'fcfflSE, ft*P, ttftfft, [0 0 4 8] 

M*!J*7?/l- 9 2$ 

(f 1 1^7 * tT^ 7 a y -/I/ A Wit**/ WtWfo/*Sjr o ^sdf-t y 

S>;«*y-*a>&*&*U*^*fctfy**?M': Tg = 6 2*C, Mn = 3 . 2 0 0 

,Mw=3 0, 000, «fflS-l 8, *BMB-24) 

W^SH* (C. I. fc^V 1^ -TOf-l 5 : 3) 3S& 

ft,? y i/ * 5*(5 
(RMBHtttt«6 ot:i 2 otJtefcttSi&BM&ei iocs) 



74 

[0 0 4 5] Sfc, *»«Jfc«V*«?*J/fl:*tt0ifca 
tt, As*/*? I) *Jtfi«*JBV* JIS-K-0061, 5-2-1 fcSSffl 

@ JtfijR&ti&Mffegtu «aw«zo.o±o.2 cte 

(*Sff0.025i»l£-f5) 
® »W*l&lQQg*liig©lff*-Cft0tt!J v *<0fffi 
SrWitS, 

® &0tt9fcttft*JtSJBlc*M&*|ft<. 

»«. CH*0. 025ml ti"5) 

D=W/(L2-Ll) 
S=D/0.9982 

--T?, D:W©^g(20 C)(g/cm3) 
S:f*H-COjfcfi (20/20 C) 

Ll:«*HtJfcftRKXHSW©y-^*^oa*(20 0 
(ml) 

L2:K^Jtm)SfCAiXfct©^-^^^<0^(20 C) 

(ml) ._ . 

0.9982:20 Cl::*itt$7k©&a? (g/cm^) 
[00 4 6] 
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£EJ£> IMP. ttVMft. ^xyMMMl/lt, Afcftfc. 
Ic, Mas^*^*iMUA*lM«^Lft!»&»* [0 0 4 9 J 

Mtt#])aX7A' 8 7ft 

V$?;**y'-/l'!^M9fcH^ft#y^*7 l A' : Tg = 6 4'C, Mn = 3. 5 0 0 

, Mw-3 5, 000, 1» *Kfiffi=24) 

•>7yfifi (C, I. tf^^b • 7>-l 5 : 3) 3& 

#!J 7"af kyi7y^^ 1 OSB 

mot:, i 2 olCKfrvtiraHH*) 

ht~ &&#s&&% h ttz a 5 cvarvj/^- eft 

[0 0 5 6] mmi2MmiAiBZT10 0myg 

kt)*izmi±nm\ i 1 mmz \,xwmm.im 2 

10057] mMm3wmiA%2.s&&mzLit&. 
20 ^u^mnt wmt \,x$im&&mi 3 u& . 

[$2t0H]*^Afc*ttffl|Bfc U:Hfttt9Kttffl3& 
10 0 5 8 J [ftttW6]JR2^nM«rBET10 0m2/ 

10 0 5 9] [3MfcW7] h^— A«rf-f- BfcasjLfc© 

90 fc. 

Jttt 3 fc HttlC LT»fS»tt%ft» 8 tft* Lfc . 
100 6 Oj [gffiffl 9 m I LTWIA 1 . 

0aft»fcJH2#HKWt L.XBETJt«Ha5 Om'/g 

U 1»7— A100Sfins«rMitHai Om/s|CTlft, 
« ft»3 0m/sfcTl 5#»frU I**— fcfh*Ufc« 
^•»XttM 1 4 W#K LT»®»i9m«t»J 9 tfMt U 
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